Conformational properties of the beta(400-436) and beta(400-445) C-terminal peptides of porcine brain tubulin.
Two peptides from the C-terminal region of the major beta-tubulin isotype (400-436 and 400-445) that include the critical areas for interaction with MAP2 and tau were examined to determine their conformations in aqueous solution. Despite a high theoretical potential for alpha-helix formation, CD spectroscopy showed that these peptides consisted primarily of random coil with some reverse turn. This was unaffected by the presence of counterions to the negatively charged side chains (Ca2+, Mg2+), but did change when the side-chain charges were neutralized by lowering the pH; under these conditions, the alpha-helix content of the longer peptide rose to 25% and the C-terminal truncated peptide to 15%. The peptides also adopt alpha-helical structure in the presence of trifluoroethanol, the truncated peptide again attaining a lower maximum percentage. The beta(400-445) peptide was also studied by 1-D and 2-D NMR techniques. The results indicate that at pH 5.6 or 7 in an aqueous solution the peptide is extremely flexible and lacks regular secondary structure, consistent with the CD results. Both peptides inhibited microtubule-associated protein-stimulated tubulin assembly, with the longer peptide being about 4 times as inhibitory as the smaller peptide. Neither was inhibitory in the absence of microtubule-associated proteins, indicating that interaction with this species was necessary for inhibition. The greater activity of the longer peptide could be due to the extra negative charges in this peptide and/or the greater tendency of this peptide to form an alpha-helical structure under the appropriate conditions.